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Concrete Facing. The general practice is to use reinforced concrete to provide the impervious membrane on the upstream face of rock-fill dams. This membrane may be a single sheet of concrete or it may be made laminated with two sheets. Most recent practice of the single sheet has secured good results and may now be considered standard practice in the United States.
It has been found that a concrete facing can be made safe against water pressure up to 300 ft with a thickness equal to about 1 per cent of the height with a minimum thickness of 12 in. (1). The reinforcement is usually made the same in both directions and equal to about 0.5 per cent of the cross-section of the slab. It is usually placed in the center of the slab except where thickness exceeds about 2 ft, in which case two layers may be used, one near each face.
The concrete may be placed in 30 to 60 ft squares with expansion joints to permit adjustment under settlement of the rock fill, or it may be poured as one large mat with construction joints only between pours and with reinforcing continuous across the joints. The relative length of the upstream facing to its vertical height plays an important part in determining the method of pouring the facing slab. In high dams in narrow canyons, the facing should be divided into squares by expansion joints to accommodate the larger settlement movements to be expected.
At Bucks Dam, 122 ft high, a reinforced concrete facing over 1000 ft long was poured directly on the rubble backing without expansion joints and after 8 yr there were no cracks other than a few hair cracks.
With regard to cracking of the concrete facing slab at Salt Springs Dam (Figs. 4, 9, and 10), I. C. Steele, Chief of Division of Civil Engineering, Pacific Gas <fe Electric Co., writes as follows: "Since its completion in 1931 the concrete facing of Salt Springs Dam has been frequently inspected from the crest (elevation 3958.5) to minimum reservoir level at elevation 3710. The water surface never has been sufficiently lowered to permit of face inspection along the cutoff wall in the river channel. A large number of narrow closely spaced cracks and a few large cracks occurred in the facing adjoining the canyon walls. Generally, these are several feet from the cutoff wall and are largely confined to an area 20 ft wide, roughly paralleling the periphery of the canyon and extending from a level 60 ft below the crest to the lowest point of inspection. These cracks were caused by severe differential settlements near the abutments chargeable principally to water load and to lateral settlement of the rock-fill mass from the abutments toward the center of the dam. The 1-in. space at the vertical joints proved insufficient in the central one-half of the length of the structure. High lateral compressive forces closed these openings and caused occasional spawling of the top 2 to 3 in. of the concrete slab at three vertical joints immediately below the crest. Minor repairs were made. Concrete along 120 ft of horizontal joint 162 ft below crest and adjacent to the left canyon wall was badly broken and crushed, primarily because the down-slope thrust created a heavy eccentricity of loading within the slab owing to large and differential settlements of the underlying rock fill. During 1939 the damaged sections were completely removed and replaced with new concrete. To date (1939) less than $25,000 has been expended in face repairs."